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Executive Summary
ENHANCEMENT OF FISH PASSAGE IN CLEAR CREEK

Department of Civil and Environmental Engineering
University of California Davis

Project Description

Clear Creek, once a major chinook salmon and steelhead producing tributary of the
Sacramento River, is now blocked by the CVP's Whiskeytown Dam, leaving about 16 miles
of stream bed as restorable habitat, Due to blockage of their natural migratory pathways,
Spawning potentials for spring-run chinook salmon and steelbiead are now restricted to a
comparatively short B-mile reach of the creek in the canyon just below the dam where flows
can be partially regulated and where water temperatures may, under certain hydrological,
meteorological and operating conditions, be suitable for spawning and incubation. In short,
fish passage to spawning habitat in the upper reaches of Clear Creek is now severcly restricted
and the relationships between flows released from Whiskeytown Dam and water temperatures
occurring in the channel downstream are uncertain. The primary biological objective of the
proposed project is the restoration of unrestricted access by migrating salmon and steclhead to
favorable spawning habitat in the reaches of Clear Creek below the dam.

Approach

Because flow in the creek is so variable, subject to regulation at the dam as well as
by natural hydrologic conditions, there is an implicit dependence of water temperature on
flow, i.e., on the hydrodynamics of the creek. In the iaterest of enhancing salmon
propagation success in Clear Creek the relationship between these two environmental
characteristics - flow and temperature - needs to be explicitly defined. Such definition will
assist project operaltors and fisheries managers in determining for various hydrological and
meteorological conditions the rates and timing of releases from Whiskeylown Dam needed to
meet water temperature objectives within spawning reaches and downstream for fish
migration, while at the same time conserving a limited water resource. A technical objective
of this project is to quantify the relationship between water temperature and hydrodynamic
conditions in Clear Creek from Whiskeytown Dam to the Sacrarnento River, over a range of
environmental conditions suitable for spring run chinook salmon and steelhead propagation.
Specific objectives include: assembly and evaluation of relevant data; development and
implementation of field menitoring surveys; adaptation and calibration of existing
mathematical models to simulate flows and temperatures; demonstration of the models’
capabilities to predict Clear Creek's responses to changes in flow and water temperatures; and
documentation of the data base, models and other attributes of the physical system that are
relevant to enhancement of salmon passage and propagation in Clear Creck.

Scope of Work and Schedule

It is proposed to meet the above stated objectives by adapting a set of existing
hydrodynamic and water quality models to Clear Creek, thereby providing the means to
quantify the relationship(s) between flows and temperatures. These models, known as RMA2
{hydrodynamics) and RMAI11 (water quality, including temperature) were previously
developed, calibrated, verified and applied to the Sacramento and Feather rivers in a recently
completed modeling project (Deas, et. al., 1996) and have been preliminarily adapted to Clear
Creek in an investigation of the three-dimensional hydrodynamics of Whiskeytown Reservoir
(UCD/USBR, 1996. The models ntilize the finite element method to solve the equations of
rmomentumn and continuity (RMA2) and advection-dispersion (RMA (1) for both steady and
unsteady flow conditions. Output consists of temporal and spatial descriptions of velocities,
flows, water levels and water temperatures over a grid representing the geomorphic
characteristics of the stream channel.
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Specific tasks include: (1} assembly and evaluation of data; (2} design and
implementation of field surveys and controlled experiments to complete the data base; (3)
adaptation of models to the specific geometry of Clear Creek; (4) calibration and verification
of the models against fisld observations; (5) application of the models to predict flow-
temperature relationships; and {(6) project documentation, including the data base, models and

other project accomplishments. [t is expected that these tasks can be completed within one
year from the start of the project.

Expected Benefits

The principal benefit of this project will be improved passage to an enhanced,
secure habitat in the upper reaches of Clear Creek for mzmg_um_gh_nggk_s_aimgn_m
steelhead. This benefit is expected to be realized by providing a unique capability to fisheries
managers and project operators to determine locations along the creek below the dam where
temperature objectives for different species can be attained and to estimate project releases
required at these locations to assure most favorable habitat conditions,

Project Justification

Historically Clear Creek has been an important contributor to salmon preduction in
the Sacramento River system, but its capability was limited by the construction of
Whiskeytown Dam, which has confined rearing to reaches just below the dam where flows
and temperatures conducive to successful spawning of spring-run chinook salmon and
steelhead are largely govemed by project operation. This project will provide state-of-the-art
tools to improve the reliability of temperature prediction as affected by flow regulation,
thereby enhancing prospects for rearing success. Achievement of project goals will be aided
by uatilizing existing calibrated mathematical models from the Sacramente River Temperature
Modeling Project,

Budget Costs

It is estimated that the cost of the propused project will not exceed $58,641.
Matching contributions of $19,423 are available to the project. A detailed breakdown of costs
is attached to the proposal.

Applicant Qualifications

This project is supported by many vears of experience of the principal investigator,
Dr. G. T. Orlob, in development and application of mathematical models for investigation of
the hydrodynamic and water quality behavior of surface water systems. These have included
modeling studies of many of the integral components of the Central Valley system, e.g., the
Sacramento and Feather Rivers, Shasta, Trinity, Keswick, and Whiskeytown reservoirs, and
the Sacramento-San Joaquin Delta. The models proposed for this project are original
contributions of the principal investigator, his colleague Dr. lan King, and their students at
UC Davis. Graduate student participants in this project are experienced in modeling and field
survey techniques.

Program Coordination

The proposed project will be coordinated with ongoing UC Davis projects
sponsored by USEPA, USBR, USFWS, California Depattments of Fish and Game and Walter
Resources, and the State Water Resources Control Board. Local support and coordination has

been arranged with the DFG and the Western Shasta Resource Conservation District in
Redding.

i
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ENHANCEMENT OF FISH PASSAGE IN CLEAR CREEK

Principal Investigators:

Organization Type:
Tax Status:
Tax Identification

Collaborators:

Gerald T. Orlob, Professor Emeritus

Department of Civil and Environmental Engineering
University of California

Davis, CA 95616

Tel: (530)752-1424

Fax: (530) 752-7872

e-mail: gtorlob@ucdavis.edu

Ian P. King, Professor Emeritus

Department of Civil and Environmental Engineering
University of California

Davis, CA 95616

Tel: (530) 752-8386

Fax: (530) 752-7872

e-mail: ipking @ucdavis.edu

University of California (Public Institution}
Tax Exempt

94-6036494-W

California Department of Fish and Game
U. 5. Bureau of Reclamation

Western Shasta Resource Conservation District
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ENHANCEMENT OF FISH PASSAGE IN CLEAR CREEK

Drepartment of Civil and Environmental Engincering
University of California Davis

I. Project Description and Approach
a. Geographic Setting

Clear Creek, once a major chinook salmen and steelhead producing tributary of the
Sacramento River, is now blocked by the CVP's Whiskeytown Dam, leaving about 16 miles of
stream bed as restorable habitat. (see Figure 1 attached for geographic lecation) Due to blockage
of their natural migratory pathways, spawning potentials for spting-run chinook salmon and
steelhead are now restricted to a comparatively short 8-mile reach of the creek in the canyon just
below the dam where flows can be regulated and where water temperatures may, under certain
hydrological, meteorological and operating conditions, be suitable for spawning and incubation.
In short, fish passage in the upper reaches of Clear Creek is severely restricted and the
relationships between flows released from Whiskeytown Dam and water temperatures occurring
in the channel downstream are uncertain.

b. Ecological/Biological/Technical Justification

Critical concerns for salmon and steelhead in this environment are maintenance of
flows and temperatures favorable to adult upstream migration, spawning, incubation of eggs, and
cut-rnigration of juveniles. I ag in many streams i L lifornia, elevated
water {emperatures serye as the principal pon-structural barriers to fish passage to preferred

) ementation Objgctive, Vol, 11; ER 1ch 15

W .. The relationships between flows and water temperatres in Clear Creek and
their effects on fish passage and reproduction. under the conditions of increased releases are the
principal subjects of this proposal.

¢. Technical Approach

Releases from Whiskeytown Dam to Clear Creek are governed primarily by operation of
the Shasta-Trinity Division of the CVP which transfers water from Trinity Lake through
Whiskeytown Reservoir to augment water supplied to the Central Valley. During drier than
normal years when water demands are high a major portion of the water released from the
reservoir passes to Keswick Reservoir through che Spring Creek Power Plant. Normally, at these
times only flows needed for sustenance of salmon are released to Clear Creek. The magnitudes
and temperatures of these flows are prime concerns of both project operators and fisheries
biclogists since the relationship between flows and temperatures in the Clear Creek environment
is as yet unclear. Thermal stratification in Whiskeytown Reservoir is a major factor governing
the temperatures of releases to both Clear and Spring Creeks, the only outlets of the reservoir.
Downstream in the Clear Creek channel, changes in water temperatures are determined by the
rate and temperature of the released flow, heat exchanges through the air-water interface and
accretions or depletions of ground and surface waters during the course of transit downstream.
Because flow in the creck is so variable, subject to regulation at the dam as well as by natural
hydrologic conditions, there is an implicit dependence of water temperature on flow, i.e., on the
hydrodynamics of the creek. [n the interest of enhancing salmen propagation success in Clear
Creek the relationship between these two environmental characteristics - flow and temperature -
needs to be explicitly defined. Such definition will assist project operators and fisheries managers
in determining for various hydrolagical and meteorological conditions the rates and timing of
releases from Whiskeytown Dam needed to meet water temperature objectives wilhin spawning
reaches and downstream for fish migration, while at the same time conserving a limited water
resource.
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d. Project Objectives

The principal objectives of this project are to quantify the relationships between water
temperatures and hydrodynamic conditions in Clear Creek from Whiskeytown Dam to the
Sacramento River, over a range of environmental conditions suitable for propagation of spring
run chinook salmon and steelhead in the upper 8 miles of the creek and to assess the potential
benefits derived for these species by improving fish passage to and from upstream spawning
grounds. It is proposed that these objectives be achieved by conducting field surveys of the creek,
performing controlled release experiments, and utilizing exigting mathematical models previously
developed, calibrated, and applied in a study of temperature management for the Sacramento
River (Deas, et. al, 1996).

Specific objectives of the proposed project are as follows:

1. to assemble and evaluate existing hydrologic, geomorphic, atmospheric, water
temperature, and reservoir operation data relevant to hydrodynamic and temperature behavior of
Clear Creek and to determine data deficiencies,

2. to design and implement field programs and surveys to supplement existing data on
geomotphology of the creek, water temperatures, flows, and meteorological conditions,

3. to conduct studies of the effects on water temperature of controlled releases from
Whiskeytown Dam aver a range of realistic operating conditions of the Shasta-Trinity Division of
the CVP, ( ref. ERPP Executive Summary p. 45 )

4. to adapt, calibrate, and verify existing mathematical models to simulate hydrodynamics
and temperatures in Clear Creek for both observed and possible future hydrologic and
meteorological conditions ,

5. to utilize results of modeling to develop the relationships between flows and water
temperatures in Clear Creek as functions of project operation and meteorological conditions
corresponding to the critical periods of spring-run salmon and steslhead spawning, incubation and
out-migration, and

6. to document the basic morphological, hydrological, meteorological and other attributes
of Clear Creek related to maintenance andfor enhancement of salmon and steelhead populations,
thus providing an operational guide for both project and fisheries managers.

iI. Proposed Scope of Work

To meet the objectives listed above the following tasks must be completed.

Task 1: Data Acquisition and Evaluation

To provide data and information necessary to develop an enhanced
understanding of the flow and water temperature characteristics of Clear Creek. Specific attention
will be given to data needs to develop flow-temperature relationships for Clear Creek.

Essential data include channel elevations, cross-sections, and gradients, water
temperatures, flows, and meteorological conditicns. Some channel cross-section data acquired
from the Department of Water Resources (DWR) in Redding have been useful in preliminary
structuring of the models, but these data are not current nor sufficient in coverage of the creek
channel, especially in the upper 5 miles or so of the creek where channel walls are steep and
irregular. Moreover, recent flood events have modified the channel's configuration in its lower
reaches, requiring resurvey. Photogrametric stereo pairs obtained by the Department of Fish and
Game (DFG) and maintained in the files of the Western Shasta Resource Conservation District
(WSRCD) will be used in assessing the influence of riparian vegetation shading on water
temperatures in the upper reaches of the creek.

Water temperature data for Clear Creek are sparse, limited to a few short records ohtained
from continuous sensors in the middle reaches of the creek. An example is shown in attached
Figure 2. Unfortunately, these data are not accompanied by reliable flow data. There is 4 need to

2
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develog simultaneous cbservations of temperature and flow over the range of interest, say for
flows from 50 to 250 cfs. It is proposed that a set of controlled flow experiments be carried out
during the summer months when simultanteous observations can be made of water temperatures,
flows, and meteorological parameters, e.g., air lemperatures, relative humidity, wind velocity,
cloud cover, etc., under conditions of controlled steady releases from the dam. Arrangements
have been made with the DFG and USBR project managers to conduct these experiments, most
likely in the next two snmimer seasons.

Meteorological observations required by the models for calculation of heat exchange
through the air-water interface are available al a met station recently installed and operating at
Whiskeytown Reservoir in support of a related hydrodynamic modeling project for Whiskeytown
Reservoir (UCD/USBR, 1996). Controlled flow experiments are currently being designed in
collaboration with the DFG, USBR and USFWS.

Products: Data bases that characterize the morphology, hydrology, meteorology,
hydrodynamics and temperature conditions of Clear Creek below Whiskeytown Dam.

Pumpese: To obtain complete descriptions of physical, hydrological, hydrodynamic,
meteorological and water temperature conditions in the Clear Creek system.

In addition to the controlled flow experiments noted in Task 1 above, it is proposed to
conduct field monitoring of water temperatures over extended periods of variable operation by
deploying continuous recording sensors, €.g., Onset Instruments thermistors or equivalent, at 6 to
8 stations along the creek. These stations will be operated for periods of up to five months
spanning periods critical for salmon and steelhead passage and spawning. Data collected will be
supplemented by observations made during the controlled flow experiments. A goal of this effort
will be development of time series of temperatures, such as that shown in Figure 2, sufficient to
charactesize both temporal and spatial variations in water temperatures in Clear Creek and to
allow representation of these in mathematical models of hydrodynamics and water quality.

Time serics of Clear Creek flows that coincide with temperature monitoring will be
available from USBR's CDEC (California Data Exchange Center) web site for Whiskeytown Dam
and from the USGS gaging station at Igo. To extend flow data spatially it is proposed that field
surveys at other locations along the creek be conducted on at least two occasions during the
controlled flow experiments. Field surveys will provide both instantaneous flows, water depths
and cross-sections in sufficient detail to describe flow variations along the 16-mile reach of the
creek. Equipment for field investigations, e.g., a Marsh-McBirney flow meter, a Hydrolab and
thermistors , are available at no cost to the project. Additional data on stream channel
morphology, local topography, and riparian vegetation shading along the channel will be
developed from photogrametric information available from the WSRCD and from field
observations using global positioning satellite (GPS) instrumentation, also available without cost
to this project.

Meteorological data required for modeling includes dry and wet bulb air temperatures,
relative humidity, wind velocity and cloud cover. These will be derived from continuous
observations at the Whiskeytown Met Station and at the Redding Airport Station. The USBR
Whiskeytown modeling project has supported the development of the met station and data will be
available for use in the proposed project.

Products: Data sets from controlled experiments of flow-temperature relationships for
Clear Creek.
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Task 3; Model Adaptation

: To adapt existing hydrodynamic and temperature models to Clear Creek for
simulation of flow-temperature relationships in Clear Creek.

A preliminary finite element grid has already been developed in connection with the
Whiskeytown modeling project, but it needs refinement in geometric representation of the Clear
Creek channel, especially in the upper reaches. Field measurement of flows (Task 2) will provide
some new information on cross sections, although the initial grid, based on prior surveys by
DWR, provides a good starting point. Once the grid is refined to assure stability in hydrodynamic
computation, the models can be calibrated and verified against field observations. It is proposed
to utilize two gxisting finite element models, known as RMA2 (hydrodynamics) and RMAT11
(water quality) to simulate the flow-temperature regime of Clear Creek. RMAZ2 is a mathematical
medel that solves the hydrodynamic equations of momentum and continuity over the grid space
using the finite element method. It provides either steady state or dynamic descriptions of
velocities, flows, and water levels for a discretized system of elements representing the physical
syslem. A preliminary simulation showing variations in velocity and water depth along Clear
Creek under conditions of a steady flow is illustrated in Figure 3 attached.

Information derived from RMAZ2 will be provided as input to RMAL1, a companion water
quality model that will simulate the dynamics of temperature change throughout Clear Creek
from the dam 1o its confluence with the Sacramento River. Results from RMA1! will be in the
form of time series of water temperatures that may be compared against those actually observed
at selected sites along the creek. The models are currently operational, having been developed
and tested in previous projects., including the main stems of the Sacramento and Feather rivers
and the Klamath River below Iron Gate Dam. As noted above, they have also been adapted to
Clear Creek in a preliminary study related to the Whiskeytown hydrodynamic modeling project,
but they have not yet been calibrated for lack of reliable field data, such as is proposed to be
acquired in this project. te; Development costs for the models have been cov i i

s be - e

Broducts: Operational hydrodynamic and temperature models adapted to Clear Creek

jbration of Clear Cregk Is

Purpose: To calibrate and verify models against field observations of flows and
temperatures

It is proposed to develop data sets sufficient in temporal and spatial coverage for
calibration of the models over the ranges of flows and temperatures critical for fish passage and
propagation. In the calibration precess adjustments in channel ronghness (Manning n) will be
used to confirm the models' abilities to simulate observed flows and to emulate the transit time of
temperature pulses along the creek. Water temperature simulations will be adjusted as
necessary using the heat budget parameters incorporated in RMAILL. Experience in modeling
the Sacramento River System has shown that the two models can be used in tandem to improve
calibration, since the phase of the simulated diurnal pattern of temperature (Figure 2} is dependent
upon the flow velocity derived from the hydrodynamic model. Channel roughness adjustments
within a range typical of stecp channels such as Clear Creek may be used to assure agreement
between predicted and observed diumnal temperature patterns.

Products; Calibrated hydrodynamic and temperature models available for application to
Clear Creek.
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Task 5; Application of Flow-Temperature Relationships

Purpose: To demonstrate application of Clear Creek models to predict flows and water
temperatures as functions of hydrological, hydrodynamic, meteorological and operational
conditions.

Once calibrated and tested, the models will be applied to demonstrate their use in
prediction of water temperature responses to changes in flows and temperatures of releases from
Whiskeytown Dam, or at other selected locations along the creek, given specified hydrological
and meteorological boundary conditions. The sensitivity of the model to variations in parameters,
coefficients, and boundary conditions will be developed in an organized program of simulations.

Product: A guide to management of fish passage in Clear Creek that will enable project

operators and fisheries biologists to determane optimal schedules of releases that will assure
unimpaired fish passage and spawning habitat for spring-run chinook salmon and steelhead.

['ask 6: Project Documentation

Purpose: Documentation flow-temperature relationships for the Clear Creek environment,
and other project accomplishments

Product: A detailed report covering all aspects of the project, including basic data,
models, flow-temperature relationships, a project management guide, and demonstrations of
application of project results and products.

III. Expected Benefits

1 nﬁt f this etw1ll 1mrv t"s ndf m

be achleved byprowdmg a unique capablhty to ﬁshenesmanagers and project operators in the
form of calibrated mathematical models that quantify the interrelationships between flows and
water temperatures in Clear Creek. Collateral benefits of the project may be in several forms, as
follows:

1. a detailed characterization of the physical environment of Clear Creek, including
stream morphology, riparian habitat and operational facilities,

2. a data base of physical, hydrologic, hydrodynamic, meteorological and water
temperature characteristics of the Clear Creek environment,

3. a characterization of the Clear Creek environment in quantitative terms of flows and
water temperatures for any given set of hydrologic, meteorological or project operation boundary
conditions,

4. a means for determining the best operating schedule for releases from Whiskeytown
Reservoir that will assure maintenance of a healthy habitat for chinook salmon and steclhead
propagation throughout Clear Creek,

5. ameans to quantify the effects of physical or operational changes in the Clear Creek-
Whiskeytown system on the flow and temperature regimes of Clear Creek, and

6. an operational guide to aid fisheries managers and project operators in enhancing
habitat for long term propagation of spring-run salmon and steelhead in Clear Creek.
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IV. Products

The principal products of this project will be improved fish passage and enhanced
propagation potential for spring-run chinook salmon and steelhead in Clear Creek. This goal will
be reached by utilizing flow-temperature relationships for Clear Creek derived by applying
hydrodynamic and temperature models. These tools will utilize a supporting data base of
physical, hydrological, and meteorological information that characterizes the Clear Creek
environment for the benefit of spring-run chinook salmon and steelhead. The calibrated Clear
Creek models will be made available with user manuals to project operators and collaborators. A
detailed final report will be provided documentation of all project accomplishments.

V. Collaborating Apencies , Local Interests, and Third Party Impacts

The Califernia Department of Fish and Game will make available monitoring data on
stream temperatures. The California Department of Water Resources has provided its most recent
surveys of cross sections of Clear Creek. Meteorological data will be supplied the . S. Bureau
of Reclamation from the Whiskeytown Reservoir Station. Photogrametric pairs of the upper
reaches of the creek are available through the courtesy of the Western Shasta Resource
Conservation District,

No adverse third party impacts are anticipated in this project.
V1. Matching Contributions

The Principal Investigators for the project will receive no compensation for technical
direction of the project, which at a work level of 5 percent is equivalent to a salary cost of
$14,423. Additionally, survey equipment with an equivalent value of $5.000 is available at no
cost to the project.
VII. Budget Costs

Total estimated costs for the project are $58,641. Matching contributions total $19,423.
A detailed budget is attached.

VIII Schedule Milestones

The project is expected to be completed in one year. Anticipated start/completion dates
by tasks and months from the beginning of work are as follows:

Task Start Complete
1. Data Acquisition 0 2
2. Design Field Surveys 0 1
3. Model Adaptation 2 4
4. Calibration 4 8
5. Application 8 10
6. Documentation 10 12

IX. References Cited

Deas, M., et, al, Sacramenlo River Temperature Modeling Project, Final Report to
State Water Resources Control Board, December 1996

UCD/USBR, Temperature Regulation Through Whiskeytown Reserveir, Investigation in
progress, 9/1/96 - 8/31/98
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Budget Costs

Requested Matching
Direct Salary and Benefits funds contribution
A Personnel
1. Principal Investigator; 12 mo, @ 5% (see note 1) 37,361
2. Co-principal Investigator; 12 mo. @ 5% (see note [) $5,847
3. PGRE IV, student; $2,75%; 3 mo. @ 75% (summer only) $6.208
4, PGRE ], student; 3%2,426; 9 mo. @ 50%:, 3 mo. @ 100% 518,195
5. Undergraduale assistant; 9 mo. @ $400, 3 mo. @ $1000 $6,600
6. Staff technical assistant $1,704
Subtotal, personnel $32,707 $13,208
B. Fringe Bencfits
0.092 x {AL+A2} (see note 1) $1.215
0.044 x (A3+AD) $1,074
0.235 x (AB) $400
Subtotal, benefits $1,474 $1,215
Miscellaneous Direct Costs
C. Travel $1,000
D. Supplies 31,000
Subtotal, miscellanenus 32,000 $0
Equipment Costs
E. Equipment: temperature loggers $1.560
Equipment (See note 2) 35,000
Subtotal, equipment $1,560 $5,000
Overhead and Fees
F. Student Fees 34,800
. Orverhead 0.445 x (A + B + C + D) (federal cantract rate) $16,100
Suobtotal, overhead $20,900 50
Project Total  $58,641 $19,423

Notes:
Salaries and fringe benefits for principal investigator and co-principal investigator have been calculated
as 5% equivalent time, based on academic salary. The Pl and Co-Pl are providing time to the proposed

project as matching in-kind services.

The equipment currently available in-house that will be used for the proposed project includes: Stowaway
temperature loggers, HydroLab H20 Multiprobe, Marsh McBirney velocity meter, and surveying equipment.
The maiching contribution for equipment costs is estimated based upon usage anticipated for the

proposed project and an estimate of an annual depreciation of capital costs.

equipment is effectively being provided at no cost to the project.

Estimated Cost Breakdown by Task

Data Acquisition and Evaluation
Field Mouitoring

Model Adaptation

Calibration and Verificaton
Model Application
Documenlation

S

Project Tolal
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[unds

$5.000
12,000
13,500
13,000
11,500

3,641
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Figure 2 Water Temperatures at Five Locations Along Clear Creek
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ENHANCEMENT OF FISH PASSAGE IN CLEAR CREEK
Applicant Qualifications

This project is an outgrowth of a series of research and development projects
conceived and directed by the principal investigator, both in consulting engineering
practice and at the University of California Davis. This activity has resulted in the
development of original mathemaiical models for the simulation of hydrodynamics and
water quality in surface water systems, rivers, lakes, reservoirs, estuaries, and coastal
waters. Among these are models that have been applied to many of the surface water
bodies of concern in the CAL-FED Program, inciuding the Sacramento and Feather
rivers; Shasta, Trinity, and Keswick Reservoirs, Clear Lake, the Sacramento-San Joaquin
Delta, and San Francisco Bay. Most recently three of these models: RMA2, RMA1l
(proposed to be used in this projecty and WQRRS, were adapted and applied to the
Sacramento and Feather river systems from their upstream impoundments to the Delia for
simulation of hydrodynamics and temperatures (Deas, et.al. 1996). In related
investigations these models are being extended and applied to the Delta under support
fram the National Science Foundation and the Environmental Protection Agency and to
‘Whiskeytown Reservoir in a project funded by the U.S. Burean of Reclamation. The
major part of this work has been carried oul by graduate student researchers in the Water
Resources and Environmental Engineering Modeling Group of the Department of Civil
and Environmental Engineering at UC Davis.

The proposed project will be directed by Dr. G. T. Orlob, Professor Emeritus
of Civil and Environmental Engineering, as Principal [nvestigator. Dr. lan King,
developer of the RMA models will serve as Co-PI advisor to the project. Both Drs. Orlob
and King will serve without cost to the praject. Ms. Joanna Fellos, Gradunate Research
Assistant, will serve a Project Engineer-Manager. Ms. Xiaochun Wang, doctoral
candidate at UC Davis, will serve as consultant on model application.. An undergraduate
student assistant will provide support in data collection and analysis. Brief biosketches of
the PIs, Ms, Fellos and Ms. Wang are provided below.

Gerald T. Oclob. Principal Tovest

Dr. Crlob is presently Professor Emeritus of Civil and Environmental Engineering
at the University of California at Davis. He holds degrees in civil, environmental
and hydraulic engineering and is a registered professional engineer in California.
Throughout a career in professional practice, engineering education, and research
he has specialized in the development and application of systems analysis
techniques, especially mathematical models of surface water systems, for water
quality management. He has published widely in the technical literature. His
contributions in his field of specialization have been recognized by awards from
professional and scientific organizations and election 1o the National Academy of
Engineering and to Honorary Membership in the American Society of Civil
Engineering. As an emeritus professor he continues active participation in
research related 1o water quality issues, recently focused on temperature control in
northern California river systems, e.g., Sacramento, Trinity, Feather, Shasta, and
Klamath nivers, and the Sacramento-San Joaquin Delta.

Tan P King. Co-Principal Investi

Dr. King is Profesor Emeritus of Civil and Environmentzl Engineering at the the
University of California at Davis. He hold degrees in civil engineering and
engineering mechanics. Dr. King is the original developer of the finite ¢lement
models proposed for this project. He is internationally recognized for his original
contributions to mathematical modeling and simulation of surface water systems.
He has served as Co-Pl on several projects of the UCD Modeling Group and will
continue to advise the proposed project in model applications to Clear Creek,
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Applicant Qualifications, cont.
Joanna Fellos

Ms. Fellos is a graduate student in the masters program of water resources and
environmental engineering at the University of California at Davis. She has
completed one half of her course work for the masters degree and intends to use
Clear Creek a subject of her masters thesis. During the past year she was engaged
in a research project dealing with the effects of riparian vegetation on water
remperatures in the Sacramento River. She has experience in tnonitozing stream
flows, water teroperatures, and meteorolegical phenomena related to heat
exchange processes in riverine systems and in amalysis and interpretation of
hydrologic and meteorologic information. She is currently applying mathematical
models in preliminary investigation of flow-temperature relationships in surface
water systems,

Xjaochun Wang

Ms. Wang is a graduate student in the doctoral programs of water resources and
environmental engineering at the University of California at Davis. She
completed all course wark for a Ph.D. degree and advanced to candidacy in the
fall of 1997. She is experienced in the application of finite element models for
simulation of hydrodynamics, sediment transport and temperatures in both
riverine and estuarine systems. Ms. Wang has served as project engineer on
proiects concerned with climate change effects on water quality in Shasta Lake,
temperature simulation of Trinity Reservoir, restoration of marshlands in San
Pablo Bay. and application of a two-dimensional hydrodynamic model for
investigation of sediment wansport in the Delta. She is currently investigating the
three-dimensional hydrodynamics of Whiskeytown Reservoir. In a preliminary
study related w the Whiskeytown project she adapted RMA2 and RMAI11 1o
Clear Creek to establish the feasibility of employing the models to determine
flow-temperature relationships, as would be developed in the proposed project.
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Agtachment E
U.S. Departmant of the Interior

Certifications Regarding Debarment. Suspension and
Other Responsibility Matters, Drug-Free Workplace S
Requiremeants and Lobbying

Persons sigrung this form should refer to the regulations Certfication Regarding Debarment, Suspension, ineligibility
referenced below for complete instructians: and Voluntary Exclusion - Lowar Tier Coverad Tranzactions -

Cartification Regarding Debarment, Suspension, and Other (See Appendnt‘a of Subpart D of 43 CFR Part 12.) ,
Responsitility Matters - Primary Covered Transactions - Tha Ceartification Regarding Drug-Free Workplace Requiramants -
prospactiva primary participant further agreas by submitting Altemate |. (Grantees Other Than individuals) and Altamate
this proposal thet it will include the clause titled,  il. (Grantees Who are individuals) - (See Appendix C of
"Cartification Regarding Dsbarmant, Suspansion, naligibdity Subpart D of 43 CFR Part 12}

and Voluntary Exclusion - Lowsr Tisr Coverad Transaction,” Signatura an this form provides for compliance with
:u:':: bh:!lmlcﬂMWIMOIn Wcﬁnu?ﬂgh.::?: certification requiremants under 43 CFR Parts 12 and 18,
coversd tranzactions and in o solicitations for lower tar The camifications shall be treated a3 a  matsral
coversd transactions. Ses below for language to be used or reprasantation of fact upon wruch refiance \!vill byt placed
use this farm for certification and sign. {Sas Appendix Aof  *hen the Departmant of the intarior determines to sward
Subpart D of 43 CFR Part 12.) the covered transaction, grant, cooperative sgreement or

loan.

FART A: Certlfication Regarding Debarment, Sutpansion, and Lthas Aa3ponsiblity Martecs -
Primary Coverad Transactions

CHECK, # THIS CEATIFICATION /5 FOR A FRIMARY COVERED TRANSACTION AND 1S APPUGABLE.

{1} Tha prospective primary participant certifies 1o tha best of its knowladge and belief, that it and its principals:

{a)  Ars not presentdy debarred, suspended, propased for debarment, declared ineligible, or voluntarity excludad by
any Federal department or agency:

) Have not within a theee-year period preceding this proposal been convicted of or had a civil judament rendered
against them for commission of fraud or a criminal offense in connection with obtaining, attempting to obtain,
or performing a public {Federal, State or local)l transaction or contract under 8 public transaction; violation of
Federal or State antitrust statutes or commission of embezzlemment, thaft, forgery, bribery, faisification or
destruction of records, making false statements, ar receiving stolen praperty;

(¢} Are not presently indicted for or atherwise criminally or civilly charged by a govemmental antity (FEWHI: State
or lacall with commission of any of the offenses enumerated in paragraph {1}){b) of this certification; and

idi  Have not within 2 thwee-year period preceding this application/propasal had one or mora.nublic transactions
[Federal, State or {ocal) terminated for cause or defaulit.

12] Where the prospective primary participant is unable to certify to any of the statements in this certification, such
prospective participant shall attach an explanation to this proposal.

PART B: Canificatlion Ragarding Debarment, Suspension, Ineligibility snd Voluntary Excluslon -
Lower Tiar Covered Transactions

CHECK__IF THIS CERTIFICATION IS FOR A LOWER TIER COVERED TRANSACTICN AND I5 APPLICABLE

111 The praspective lower tier participant certifies, by submigsion of this propasal, that neither it nor its principals Bﬂl‘iﬁiﬂﬂ)‘
debarred, suspended, prapased far debarment, declared ineligible, of voluntarily excluded from participation in this
transaction by any Federal department or agency.

{2) Where the prospective lower tier participant is unabls to certily 10 any of the statements in this certification, such
prospective participant shall attach an explanation ta thiz proposal. ’

gt
(Foia b roplasn 41983, u.-uu-

-V S8, Ok1008 and Di- 1063
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SART-E—CprtiCEdar Regattny CrriFrer Workplscr Reotrementy

rd
GHEGK N _IF THIS CERTIFIGA TION 15 FOR AN APPLICANT WHQ IS NOT AN INDIVIOUAL

Alternate |. (Grantees Other Than Individuals)

A. Tne grantee cectifies that it will or continue to provide a drug-free warkplace by:

(a)

)]

{c)

{d

{e)

iyl

Publishing a statement notifying employees that the uniawiul manufacture, distribution, dispensing, possession,
ar use of a controlled substanca is prahibited in the grantee’s workplace and specifying the actions that will be
taken against amployees far violation of such prahibition;

Establishing an ongoing drug-ires awaranass program (o inform employees about-

{{) Tha dangers of drug abuse in the workplace;

{21 Tha grantee’s policy of maintaining a drug-free workplace;

{3) Any available drug counseling, rehabilitation, and employee sssistance programs; and

(4) Tha penaities that may be imposed upon employees for drug abuse violations ocowrring in the warkplace;

Making it a requirement that each employee 10 ba engaged in the performance of the grant be given a copy of the
statamant required by paragragh (al;

Natifying the amployee in the statement required by paragraph (2) that, as a condition of emplayment under the

grant, the smployee will -

{1} Abida by the terms of tha statement; and

{2) Notity the employer in writing of his or her convigtion for a violation of a criminal drug statute
ocoumming in the workplacs no later than five calendar days after such conviction;

Notifying the agency in writing, within ten calendar days after receiving notice under subparagraph (d){2} from
an employes or atherwise recsiving actual notics of such conviction. Employers of convicted employees must
provide notice, including position title, to every grant officer on whose grant activity the convicted empioyee was
working, unless the Federal agency has designated a central point for the receipt af such notices. Notice shall
include the identification numbersis) of each affected grant:

Taking one of the Tollowing actions, within 30 calendar days of receiving notice under subparagraph (dH2), with
respect to any emplayae who ix so convicted —

)] Taking appropriata personnel action against such an employae, up 10 and including termination,
consistent with the requirements of the Rehabilitation Act of 1973, as amended; or .
{2) Requiring such empioyes to participate satisfactorily in a drug abuse assistance or rehabilitation

program approved for such purpases by a Federal, State, or local health, law enforcement, or other
appropriate agency;
Making a good faith effort to continue to maintain a drug-free workplace through implementation of paragraphs
{a) (b), (cl. (d). {e) and (). .

B. The grantze may insert in the space provided below the site{s for the perfarmance of work done in connection with the
specific grant:

Place of Performance (Street address, city, county, state, zip code)

Check___if there are waorkplaces on file that are not identified here.

ART 11; ificatign R ng Drig- rk R k¢

Alternate Il. [Grantees Wha Are Individuais)

{a)

(o}

CHECK __IF THIS CERTIFICATION IS FOR AN APFLICANT WHO IS AN INDIVIDUAL.

-

The grantee certifies that, as a conditian of the grant, he or she will nat engage in the unlawful manufactwe,
distribution, dispensing, possession, or use of a controlled substance in conducting any activity with the grant;

If convicted of acriminal drug offense resulting from 3 violation occurring during tha canduct of sny grant activity.
he ar she wilf report the conviction, in writing, within 10 calendar days of the convictian, to the grant omcef_ or
athar designee, uniess the Federal agency designates a central point for the receipt of such ngtices. When notice

is made ta such a central paint, it shall include the identification number(s] of each affected grant.
O-23149
Jurs 1898
Thin lomn repieces DI-19E2. DL 1854,
Of-1aes, ou. 4988 el DN-108T7
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PART E: Cordfication Ragarding

Cartification for Contracts Emu. Loans, and Coopacative Agraamants B

CHEG’( /F GERTIFFCATION IS FOR THE AWARD DF ANY OF THE FOLLOWING AND
THE AM EXCEEDS 1100,000: A FEDERAL GRANT OR COQPERATIVE AGREEMENT:
SUBCDNTMCT OR SUBGRANT UNDER THE GRANT OR COOPCRATIVE AGREEMENT.

CHECK _iF CERTIRCATION 1& FOR THE AWARD OF A FEDERAL
L0AN EXCEEDING THE AMOUNT OF 3150000, DR A SUBGRANT OR
SUBCONTAACT EXCEEDING § 100,000, u.vaen THE LOAN.

The undersignad certifies, to the best of his ar her knowledge and belief, that:
{1} Na Federal appropriated funds have been paid or will be paid, by ar on behalf of the undersigned, to any person for

{2

3

influencing or attempting to influence an officer or emplayea of an agency, a Member of Congress, and officer or
employee of Congress, or an employee of a Member of Congress in connection with the awarding af ary Fadaral
contract, the making of any Federal gramt, the making of any Federal loan, the entering into of any coopetative
agreemsnt, and the extengion, continuation, renewal, amendmaent, of madification of any Federal contract, grant, loan,
or cooperative agreament.

If any funds other than Federal appropriated funds have been paid or will ba paid to any person for infuencing or
auempting 10 influence an officer or empioyse of any agency, a Member of Congress, an officer or employee of
Congress, or an emplayes of a Member of Congress in connection with this Federal contract, grant, loan, of Cooperative
agreement, the undersigned shall completa and submit Standarg Form-LLL, "Disciosure Form to Repart Lobbying,” in
accordance with its instructions.

The undersigned shall require that the language of this certification ba inciuded in the award documents for all subawards
at ali tiers {including subcontracts, subgrants, and contracts under grants, loans, and cooperative agreements} and that
all subrecipients shall certify accordingty.

This certification is 3 material representation of {act upon which reliance was placed whan this transaction was mads or
entered into. Submission of this certification i3 a prerequisite for making or entering into this transaction imposed by Section
1352, tide 31, U.5. Coda. Any person whe fails ta file the raquired certification shall ba subject to 3 civil panalty of not less
than $10,000 and not maors than $ 100,000 for each such failure.

As

the autharized certifying official, | hereby certify that the above specified certifications are true.

THE REGENTS OF THE UMIVERSITY 3
OF CALIFORNIA

L)

M Dol

SIGHATURE OF AUTHORIZED CERTIFYING EFﬂL

ndra M. Dowdy
ontracts and Grants Analyst

T¥PED NAME AND TITLE

DATE )N 20 9%

De-2010

Juna 194 )
TThin fomm 0L 1T, D-1864,
Di-1958, DI-10868 erd DI 1853}
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Figure 1

Standard
APPLICATION FOR

Form 424

QOMB Appraval he 0344.0043

FEDERAL ASSISTANCE

2. DATE SUBNITTED
7/1/98

Apphcant ldedtlier

N.’IA

1 TYPE OF SUBMISSION: - K
A, ppec 3301 Prezpplicason N/A

2. OaTE RECEIVED Y STATE

Staur Apphcaton laennler

N/A

T Coamvucnon

8 mon-Consiucton O Hon-Consinazan

O Construcman 4, DATE AECEMVED 8Y FEDERAL ASENCY |Fudera \dandie

5 APPLICANT INFORMATION

LeauNams' Tha Regents of the Univ. of Calif.

Tw"'“’“"w“(}ollege of Engr: CEE

AdIress g oy, apuniy, dlair, el Iy avdei

Office of the Vice Chancellor for Research
410 Mrak Hall, One Shields Avenue

| Univ. of Calif., Davis, CA 95616

Nume and talephons number of parson o be tontacted o Mibery mvolving g
appicacon fyhw ame aoey
Sandra Dowdy, Contracts & Grant Analyst
(330 752-2075

K. EMPLOYER IDENTIFICATION HUMBER (EiN):

Lolef- LeJofs e falo [ ]

T WEEWWW'
. ¥

2 TYPE OF APPLICATION:
KX New 3 Cononuanon O Aavsion
Il Agwaian. enier AppoDRAIE Witr(2] M BOXe8) D D

A NG easa Aweycd B. Decraase Award C. ncruase Durason
| O Duceass Duraven  Omar (soeciy)
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G Morecpal 4. Prrait Urevassely
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G Speaal Disinoy M. Caher (Specly]

9. MAME OF FEDERAL AGENCY:

U.5.- Bureau of - Reclamation
{CALFED Bay-Delta Program)

1% CATALOG OF FEDERAL DOMESTIC ASSISTANCE NUMBEA:

HEG NN

19, DESCAIPTIVE TITLE OF APPUGANT $ PROJECT:
Enhancement of Fish Passage in Clear

Creek

TITLE N/A
12. AREAS AFFECTED Q¥ PR..wECT (Cities, Coumirs, States, it

United States :
1. PAGPOSED PROJECT 14, CONGRESSIONAL DISTRICTS OF;
Sian Dam E Qawe . Apphca T b Project

12/1/98 11:30/99 ! I11 . IIL
15, ESTIMATED FUNDING: | 16. S APPUCATION SUBJECT YO AEVIEW BY STATE EXECUTIVE OROER
& Feoerw 5 o | 12372 PROCERS?
A :
; 38,641 2. YES THIS PREAPPLICATIONAPPLICATY M WAS MADE AVAILABLE
b Apphcam [ . [ TO THE STATE EXECUTIVE onoea 12372 PROCESS FOA
19,423 REVIEW ON:
€. Sume [ &
DATE
9 LocM 5 ]
—— _ o NO B PROGRAM S NOT COVERED BY E 012372
« Cunar $ -] 0 OR PROGRAM HAS NOT BEEN SELEC1Eir 8Y STATE FOR
REVIEW
! Program income 3 .00
17, 1S THE APPLICANT DEUNGUENT OH ANY FEQEAAL DETTT

9 Tara, Tt 78,064 k] C Yas H “Yex.* anac an explrnanan HX Ma H

ASSISTANCE IS AWAROED.

18, TQ THE BEST OF MY KNOWLEDGE AND BELIEF, ALL DATA IN THIS APPLICATICNPREAPPLICATICON ARE TAUE AND COARECT, THE DOCUMENT HAS
SEEN DULY AUTHOARED 8Y THE GOYERMING BODY OF THE APPLICANT AND THE APPLICANT WILL COMPLY WITH THE ATTACHEN ASSURANCES F THE

1 Eypy Ham 81 Authonz sa Regruseiatve b Tuls  Sondra M. DOWd)' ¢. Telgprons '
Contracts 8nd Grants Analyst (’53(3) '73'52075
a S u’nl- -y = ‘ v Date Sored
{ %M& PP L_\A—J(:/L'] TopuN 2% B
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Figure 2
Standard Form 424A

OMB Approvat Mo D148 COa4

‘Bl._lDG TINFOHMATION -_Non-(:onslrucuun Programs

; s & ¥ T “_4
rant Program { . Eslimated Unobligated Funds New or Revised Budgat
Funciion Domaestic Assislance -
at Aclwty Number Fadaral Noa-Fadaral Fadetai Non-Federal Joral
{a) ) {b} {c] (d) {e) 0] (g1
H § H 3
"' caLren 38,641 19,423 78,064
2.
3
4.
5 3 3 H $
Totals 58,641 19,423 78,064
Rah R e SBECTYN [BAGE ' T ey
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6. Dbjact Clazs Gategories T ';h r’,_, — T )
3 E Y
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b. Fringe Beneliis 1,474 1,474
c. Travel 1,000 1,000
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h. Ctthae 4,800 4,800
i, Toial Ditect Charges {sum of §a-6h) 42,541 42,541
| lndnect Charges 16,1090 16,100
* * 58,641
R Autharized [of Local Reproduction o b ey 41004
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Figure 2

Standard Form 4244 (cont’'d.)
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Figure 3
Standard Form 424B

QME Aparaval No 33480040

ASSURANCES — NON-CONSTRUCTION PROGRAMS

Public reporung buiden for this cohection of wormation 1s estimawed 1o average |5 minutes per response, including
ume for reviewing MSlruclions. scarching cxisting data sources, gathering and mainivining the daca needed, and
campleung and reviewing the collecuan of information. Send ¢comments regarding the burden cstimals of any ather
aspect af this collection of information, including suggestons for reduting this burden, w the Office of Hmagemem
and Budget. Paperwark Reduction Project (1348-0040), Washington, DC 20503.

PLEASE D00 NOT RETURN YQUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND|
BUDGET, SEND [T TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY. . i

NOTE: Cenan orm:ssmanmmaynmbcwmtcmmpmjmurpmm If you have questions. ploase contact
the awarding agency. Further. certain Federal awarding agencies may require appllcams 1o certily o
additional assyrances. If such is the case, you will be nacified.

Ay the duly authocized repeesentative of the applicant { certily thag the applicant

(]

[

Has the legal authority w apply for Federal assistance
and the institutional, managerial and financial capability
(including funds sulficienl w0 pay te non-Federal share
of project cose) 6 ensuce proper planaing, management
and compietion af the project desceibed in shis
apphicauon.

Will give the awarding agency, the Compuroller General
ol United Suaes, and if appropnaie, the Suz, through
uny authonzed represenauve. aceess o and the right W
craming dll rcoovds. books, papers. of documents related
10 the award. and wull csiablish 4 praper accounting
sysicm oan accardance with penerally avcepled
Kcounung standards or agency direcyves,

Will exuablish safeguards 10 prohibit employees [rom
ustng their positians for 3 purpase that constiates ur
presents the appearance of personal of orgamzational
conflict of interest, or personal gain,

Wil wmitgie and complete the work within the
upplicable ume [rume alter recoipt of appeaval of the
awarding agency.

Will comply with the [niergovernmental Personnel Act
af 1970 (42 ). §. C. $4728-4763) reling to prescribed
sandards for ment sysiems (or programs funded unde:
une ol the nineween suuies or regulauons specified 1n
Appendis A of OPM's Siandards for a Merit Sysiem of
Personnel Adminiswauon (S C F R 900, Subpant Fy

Witl comply with all Federal siatutes relaunyg 1o
nondisenmingige These inchude but are rot omued
{a) Tule V1ot the Covnl Righis Act of 1964 (PL, RE-352)
whiCh profbus doerumenaudn on the hasis of mce, color
ar nauonyl gngin: (o) Tubke 1X al the Educanion
Ameadmems ot 1977, as amended (20U 5. C. §1681-
16R3 und 16%5-16KE), which profibss disenminsnun
Qn the busis o sey, () Secuon 504 of the Rehubilivauon

Brevigus Edrtian Uiy

Act of 1973, as amended (29 U. S. C. §794), which
prohtbits discrimination on the basis of handicaps: (d) the
Age Discnimination Actof 1975, as amended (42 U. 5. C.
§6101-6107), whick prohibits discriminglion on the
basis of age; (e) the Drug Abuse Office and
Treatment Act of 1972 (P 1. 92-255). as amended, relaring 0
nondiscrimination on the basis of drug abuse: () the
Comprehensive Alcosol Abuse and Alcoholism
Prevemion, Treatmem dnd Rehabilitation Act of 1970
(P.L. 71-616). a5 amended, relating 10 nondiscrimination
on the basis of alcohot abuse or aleobolism; () §§523 and
527 of the Pyblic Health Service Act of 1912 (42 U.S.C.
360 dd-3 and 290 ee-3). as amended, relating W
confideatiality of alcohot and drug abuse patdent records:
{h} Tide VIIE of the Civil Rights Act of 1968 (32 U.5.C.
§3601 et 2q.), a5 ameaded, relating W nondiscrimination
in the sale, rental of financing ol howsing: (i) any ather
nondiscriminalian provisions in the specific statute(s)
under which applicstion for Federal assistance i5 being
made; ard (§) the requirements of any other
noodiscrimination suawee{s) which may apply o the
appikauon.

Will comply. or has already complied, with the
requucements of Titles [l and |11 of che Uniform
Rclocation Assistance and Real Praperty Acquisition
Policses Act oi 1970 (P.L. 91-644) which provide for , far
and cquitable ireatment of persons displaced or whase
property is Jcquiced 35 a résul af Federal or federally
assisied programs, These requirements apply 1o all
wnterests n real property acquired for project PuUrposes
regardiess of Federal parucipawon in purchases.

wiil comply, as applicable, with provisions of the Hach
Act (S USC §41501-1508 and 7324-7328) which limit
the poliucal activilies of employees whose principal
cmployment acyvilies are funded i whole of in part with
Federal fuads

Standerd Form 4 (Rev. 033}
Prascribeud v OB Clrouidr 4.102
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Figure 3

Standard Form 4248 (cont’d.)

Aol zomply, 38 applicable, with ihe provisiong of the V1 WAl comply wanh the Wild and Scemic Rivers Act o
Davis-Bacon Act (40 U S.C §§276a 10 2761 - 7). the 1948 (16 US.C. §§1271 &1 5eq.) related to prowecang
Copeland Agt (4Q U.S.C. §8276¢ and 18 U 5. C. componenis or poieatal components of the nationai
$§374), and (he Contract Waork Rours aand Safecy weld and scenic nvees sysiem.
Sundards Act (40 U5 C. §§327-333), regarding labor . ) . .
standards for lederally assisied cins:rtc:ion 13 Wil" assi8t the awarding agery:y n :{ssun_ng compiiance
whagreements with Section 106 of the Mauonal Hisionic Preservauon
Act of 1966, as amended (16 U.S.C. 470), EC 11551
Wiil camply, if applicable, with ffeod insurance {idenufication and prowecuon of historic properiics), and
purchase cequirements of Section [02(a) of the Flaad the Archasological and Historic Prescrvation Act of 1974
Dnsaster Protection Act of 1973 (PL. 93-234) which (16 VS.C. 469%-1 e seq.)
equires recipients n i special Nood hazard area 1o . . . .
participaie in the program and 12 purchase flood 4. Will comply with PL. 93-348 regarding the prowection of
nsurance if the wnal cost of insurable construcuon and human sut_r;agu tnvolved i rcse_a.rch. dev:!ome and
scquisivon 5 510,000 or mare. related acuvities supporicd by this award ol assistance.
Will comply with environmental standards which L3, Will comply with the Laboraiory Animal Welfare Act of
may by prescribed pursuant 16 the following: {1} [966, ﬂ."l" #9344, as unenqed. 7 USC 2131 et seq)
tnstiution of envirgamenial quality canurol peraining the care. I{andlmg. and lrum?em of wam
measures under the Nauonal Envionmeazt Policy blo,m.“d animals held mf rescaich, tgachmg. of Othet
Act ol 1959 (PL. 91-190) and Exccutve Crder (EQ) *UViues supporied by tis award of assisiance.
L1514, {b) noulicaiion of viclaung faciliies pursuant 16 Will camply with ihe Lead-Based Painy Poisoning
w EQ 11738; {¢) protection of wetlands pursuant io EQ Prevention Act (41 U 3.C. §§ 4801 e¢1 seq.} which
11990; (d) evaluation of Nocd hazards in floodplains in peohibits the use af lead based paunt R CORSUUCUQN of
sccordance with EQ 11988, (e} assurance of projeci rehabilitation of residencs struciures.
consisiency with the approved State management ) , ,
program developed under the Coastal Zonc 17. Will cause © be performed the rcqunred ﬁl_!anc:al an_d
Management Act of 1972 (16 U.S.C. §§145] o seq ) compliance dudis n accordance with the Single ._Audu
(1} contormity of Federal actions tc Swte (Clesr Air) Acl of 1984 or OMB Circular No. A-133, Audils of
Impiementation Plans uader Scction | 76(c) af the [nstlitu;ions af Higher Learning and other Noa-profi
Clear Air Actof 1955, as amended (42 U 5 C. §§ 740t lnsiwutions.
o osey. )l (g) protection of undefgrpund sources o 18, Will comply with all applicable requirements of all other
druking wawer under the Safe Drinking Water Act of Federal laws. excoutive orders, regulations and policies
1974 as amended, (P.L. 41-523); and (h) prowecuon of goveming tus program.
cndangered species under the Endangercd Species Acl
of 1973, as amended. (PL. 93-205).
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